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A METHOD AND SYSTEM FOR IDENTIFYING CALLS HAVING THE SAME 
ORIGINATING NUMBER AND DESTINATION NUMBER 



FIELD OF THE INVENTION 

[01] The present invention relates to call processing in a telecommunications system, and 
more particularly to identification of calls that are in process concurrently in a network and 
which share common originating numbers and destination numbers (hereinafter sometimes 
dialed number, or 8xx). 

BACKGROUND OF THE INVENTION 

[02] In organizations such as large offices, many stations, e.g. telephone sets, are connected to 
the public switched telephone network through a Local Exchange Carrier (LEC). A call 
originating at one of these stations is connected by the LEC to an outside line. For the 
convenience of outside callers, many such outside lines may share a single number. Other 
systems, such as Interactive Voice Response systems (IVR's) and Call Routers (hereinafter 
sometimes, collectively "call response systems") also commonly have a number of outside lines 
sharing a single number. (IVR's are computers deigned to interact via Dual Tone Multi- 
Frequency (DTMF) and audio signals with both callers and called parties. Call Routers are a 
type of routing system that handles, or routes, calls to call centers such as those that handle 
catalogue sales.) Typically, thought not necessarily, such shared numbers are toll free "8xx" 
numbers. Many such systems are unable to receive a Network Call ID (identification) (NCID) or 
out-of-band signals and rely instead on the combination of the Automatic Number Identification 
(ANI), 8xx, to identify the call. 

[03] When a switch in the telephone network receives a call to an 8xx number it sends a 
routing query to a system comprising network components (i.e. software modules running on one 
or more network hardware systems) including: a Data Access Point (DAP) a Remote Data 
Gateway (RDG), a Router, and a Parking Manager (PM); and receives a response containing 
routing information. When the DAP receives the routing query it consults its database. For calls 
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of the type which are to be processed in accordance with the present invention, the database 
query informs the DAP to forward the routing query to an RDG, which translates between the 
messaging protocols used by the DAP and protocols used by other network components. The 
DAP sends the routing query to a Router, which determines routing for the call in accordance 
with predetermined routing plans, or strategies, in a known manner. (Those skilled in the art will 
recognize that, despite the similarity in terminology, Routers and Call Routers are distinct 
devices, having different functions.) If the Router determines that the call should be parked, it 
sends a Park Request to a PM. The PM determines if and where the call should be parked in a 
known manner, and returns this information to the Router, which forwards it to the RDG, which 
reformats the information and forwards it to the DAP, which reformats the information again and 
sends it to the switch. As is known, at this point the DAP also performs a one-to-one mapping of 
the 8xx into a Dialed Number Identification System (DNIS) value and incorporates the DNIS 
value into the message to the switch. The switch then routes the call as provided in the message. 
[04] While this approach has generally proven to be satisfactory, a problem can arise when 
two or more calls are routed though an LEC and have the same ANI and destination 8xx. If the 
two such duplicate calls are in process concurrently there is no way to identify communications 
between the IVR and various network components as relating to one or the other of the calls. 
Accordingly, there is a need for a method to uniquely identify calls to an IVR, or similar system 
that cannot receive an NCID or out-of-band signals, where the calls have the same ANI, 8xx, and 
for network components to support such method. 

SUMMARY OF THE INVENTION 

[05] These and other needs are addressed by the present invention by a method, and network 
components, and computer-readable media carrying instructions for controlling the network 
components to carry out the method. In accordance with one embodiment of the present 
invention a method for uniquely identifying calls on a switched network, the calls having the 
same ANI and dialed number, includes: receiving a first request for service for a first call, the 
first request including a first ANI and a first dialed number for the first call; selecting a first code 
from a pool of codes corresponding to the first dialed number; returning a first response to the 
first request, the first response including the first code; receiving a second request for service for 
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a second call, the second request including the first ANI and the first dialed number for the 
second call; selecting a second code from the pool of codes; and returning a second response to 
the second request, the second response including the second code. Thus components of the 
network can uniquely identify the first and second calls when exchanging information in regard 
to the calls from respective combinations of the first ANI with the first code and with the second 
code. 

[06] In accordance with another aspect of the present invention the method further includes: 
providing a call response system for further processing of the call, the call response system 
including a data structure mapping codes in the pool to the first dialed number; controlling the 
call response system, to receive an ANI and a particular code selected from the pool; controlling 
the call response system to access the data structure and map the particular code to the first 
dialed number; and thereafter controlling the call response system to process the call in 
accordance with the first dialed number. 

107J In accordance with another aspect of the present invention the call response system is an 
Interactive Voice Response system. 

[08] In accordance with another aspect of the present invention the method further includes: 
determining if the first code is pending; selecting the first code only if it is not pending; and then 
storing an indication that the first code is pending. 

[09] In accordance with another aspect of the present invention the method further includes: 
receiving a call arrival message for the first call from the call response system; and then clearing 
the indication that the first code is pending. 

[10] In accordance with another aspect of the present invention the service request includes a 
Network Call ID and the call received message includes a call response system call ID, the 
method further including mapping said call response system call ID to said Network Call ID. 
[11] In accordance with another aspect of the present invention the method further includes: 
receiving a third request for service for a third call, the third request including a second dialed 
number for the third call; determining that a pool of codes corresponding to the second dialed 
number does not exist; returning a third response to the third request, the first response including 
a base DNIS corresponding to the second dialed number; and c) returning a third response to the 
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third request, the first response including a base DNIS corresponding to the second dialed 
number. 

[12] Still other objects and advantages of the present invention will become readily apparent 
from the following detailed description, simply by way of illustration of the best mode 
contemplated of carrying out the invention. As will be realized, the invention is capable of other 
and different embodiments, and its several details are capable of modifications in various 
obvious respects, all without departing from the invention. Accordingly, the drawing and 
description are to be regarded as illustrative in nature, and not as restrictive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[13] The present invention is illustrated by way of example, and not by way of limitation, in 
the figures of the accompanying drawings and in which like reference numerals refer to similar 
elements and in which: 

[14] Figure 1 is a schematic block diagram illustrating network components and the signaling 

between such components in routing of a call through an LEC to an IVR. 

[15] Figure 2 is a flow diagram showing the operation of the PM of Figure 1 . 

[1 6] Figure 3 is a flow diagram showing the operation of the IVR of Figure 1 . 

1 1 7] Figure 4 is a flow diagram of the operation of the DAP of Figure 1 . 

[18] Figure 5 shows a computer system that can be used to execute various elements of 

program code to implement functions of the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

[19] A method, network components adapted to such method, and software for controlling 
such components to carryout such method, are described. In the following description, for the 
purposes of explanation, numerous specific details are set forth in order to provide a thorough 
understanding of the present invention. It will be apparent, however, to one skilled in the art that 
the present invention can be practiced without these specific details. In other instances, well- 
known structures and devices are shown in block diagram form in order to avoid unnecessarily 
obscuring the present invention. 

[20] Figure 1 shows a schematic representation of the completion of call a from station 10 to 
IVR 26 and the associated signals exchanged among various network components. LEC 12 
receives call a. LEC 12 then selects an outside line and sends signal b to switch 14, which serves 
IVR 26. Signal b includes ANI, 8xx, the originating and dialed number for call a. Since more 
than one outside line from LEC 12 can share a common ANI and more than one outside line to 
IVR 26 can share a common 8xx, the ANI, 8xx combination for signal b is not necessarily 
unique. 

[21] Switch 14 then sends signal c to DAP 16. Signal c includes ANI, 8xx and an NCTD 
identifying call a. It should be noted that IVR 26 is of the class of device that includes Feature 
Group D and that NCID's are not passed though Feature Group D. 

[22] DAP 16 then sends signal d to RDG 20, which sends signal e to Router 22, and Router 22 
sends Park Request /to parking manager 24. Signals d and e, and the Park Request all contain 
ANI, 8xx, NCID. If Parking Manager 24 decides to park call a, it returns signal g which 
includes ANI, 8xx, the location of IVR 26, DNIS override digits (as described further below), 
and NCID to Router 22. If provision is made for duplicate calls to dialed number 8xx, DNIS 
override digits (hereinafter sometimes DNIS O.D.) are selected by Parking Manager 24 so that 
the combination AM, DNIS O.D. uniquely identifies call a and the selected combination is 
further combined with dialed number 8xx, as will be described further below. This information 
is then sent in signals h and i though RDG 20 to DAP 16. 

1 231 In prior systems, where duplicate calls were not a concern, DAP 16 would receive a 
signal from Parking Manager 24, which would not contain DNIS O. D., and would map the 8xx 
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into a DNIS value and these DNIS values are passed though switch 14 to IVR 26 which uses 
them to complete processing of the call. In accordance with the present invention DAP 16 uses 
DNIS O.D. to replace the normal, or base, DNIS, as will be described further below, and sends 
signal j including ANI, 8xx, the location of IVR 26, DNIS O.D. and NOD to switch 14. When 
switch 14 receives signal j it identifies call a and locates IVR 26 and sends signal k including 
ANI, DNIS O.D. to IVR 26. IVR 26 then maps DNIS O.D. back to dialed number 8xx, as will 
be described further below, and completes processing of call a. IVR 26 then sends signal n m 
including ANI, DNIS O.D., 8xx, together with a call identifier, sometimes referred to as a 
'Tarking Platform ID"(PPID), provided by IVR 26, to PM 24. PM 24 then establishes a 
mapping of PPID to NOD and releases the combination ANI, 8xx for further use. Thereafter, 
further signals from IVR 26 to Parking Manager 24 are identified by PPID and the map can be 
used to identify related signals n to Router 22 with the corresponding NOD, as will be described 
further below. 

124] Figure 2 shows a flow diagram of the operation of Parking Manager 24 in processing a 
Park Request in accordance with the present invention. At step 40, Parking Manager 24 receives 
a park request from Router 22. The Park Request includes ANI, 8xx, and NOD for the call. 
[251 At step 41 PM 24 determines if a pool of DNIS O.D. values exists for the call a 8xx, i.e. 
if provision is made for duplicate calls to that 8xx, and, if not, at step 43 returns a Park Response 
without a DNIS O.D. value and thereafter call a is processed in a known manner, as is described 
further below. 

[26] At step 42 Parking Manager 24 selects the next DNIS 0. D. value from a pool of values 
associated with dial number 8xx. The number of values in the pool will be based upon the 
anticipated traffic for the corresponding 8xx. A mapping of 8xx values to corresponding pools 
of DNIS O. D. values is maintained in data structure 24DS (shown Figure 1). 
[27] At step 44 PM 24 determines if the selected DNIS O.D., ANI, 8xx combination is 
pending. That is, it determines if the corresponding call has been parked and if PM 24 is waiting 
for a call arrival message from IVR 26. If the selected combination is pending, then at step 46 
PM 24 determines if this is the last DNIS O.D. value in the pool, and if so rejects the park 
request at step 50 and exits. If it is not the last value in the pool then PM 24 returns to step 42 to 
select the next value. When a DNIS O.D., ANI, 8xx combination that is not pending is found 
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then, at step 52, Parking Manager 24 associates the selected DNIS O.D. value with the call. 
Then at step 54 it flags the selected DNIS O.D., ANI, 8xx combination as pending. Then at step 
58 PM 24 returns the selected DNIS O.D. value together with the ANI, 8xx with the Park 
Request acknowledgment to Router 22. 

[28] By flagging the DNIS O.D., ANI, 8xx combination PM 24 allows the DNIS O.D. values 
to be used to distinguish several calls in process to the same 8xx concurrently, so long as the 
calls have different ANI values. This allows use of a smaller pool of DNIS O.D. values then 
would otherwise be the case. 

[29] At step 60 PM 24 waits for call a arrival signal m from IVR 26. Call arrival signal m 
includes the ANI, DNIS O.D., and 8xx for call a together with a PPID identification for call a 
supplied by TVR 26. 

[30] At step 62 PM 24 maps the PPID to the NCR) and clears the pending flag for the ANI, 
8xx combination. Thereafter, the mapping can be used to ensure that signals from PM 24 to IVR 
26 and Router 22 correctly correspond to the call. The ANI, DNIS O.D., 8xx combination can 
then be used for another call. 

[3 1 ] Parking Manager 24 then exits. Those skilled in the art will of course recognize that PM 
24 can be programmed to carry on the processing of multiple calls concurrently. 
[32] Although the DNIS O.D., ANI combination is sufficient to uniquely identify a call, and 
8xx is logically redundant (since DNIS O.D. maps uniquely into 8xx); existing Parking 
Manager/IVR interfaces require all three fields, and the use of all three fields is preferred to 
simplify migration of software. 

[33] Figure 3 shows a flow diagram of the operation of IVR 26 in accordance with the present 
invention. At step 70 IVR 26 receives ANI, DNIS O.D from switch 14. As noted ANI, DNIS 
O.D. uniquely identifies the call. 

[34] At step 72 IVR 26 accesses Data structure 26DS (shown in Figure 1) to identify the 8xx 
value. Data structure 26DS is a many-to-one mapping which maps the values of DNIS O.D. to 
values of 8xx. Preferably, data structure 26DS will map values of DNIS O.D. to the base DNIS 
and IVR 26 will then determine the 8xx value in a conventional manner. When the 8xx value is 
identified IVR 26 completes processing of the call and begins the Interactive Voice Response 
session. 
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[35J IVR 26 then sends a signal to PM 24, which includes ANI, DNIS O.D. and an 
identification generated by IVR 26, PPID. PPK) is then mapped to NCID to assure that signals 
among various network components are properly identified. 

[36] IVR 26 then exits. Those skilled in the art will also recognize that IVR 26 can be 
programmed to carry on the processing of multiple calls concurrently. 

[37 J Figure 4 shows the operation of DAP 16 in overriding the base DNIS value in accordance 
with the present invention. At step 80 DAP 16 receives the Park Response (signal i) and at step 
82 determines the base DNIS value corresponding to the 8xx. At step 84 DAP 16 determines if 
the Park Response includes a DNIS O.D. value and, if not goes to step 90. If a DNIS O.D. is 
present then at step 86 the base DNIS is replaced by the DNIS O.D. provided by PM 24, as 
described above. At step 90 the information (DNIS or DNIS O.D.) is added to the Park 
Response and sent to switch 14 (signal j). Thus where there is no DNIS O.D., i.e. no provision 
for duplicate calls to an 8xx, IVR 26 receives, and returns to PM 24, the base DNIS from DAP 
16 and call a is handled in a conventional manner. Thus, where for an 8xx where no provision is 
made for duplicate calls, the base DNIS is provided and the call is processed in a known manner. 
[38] Figure 5 is a block diagram that illustrates a more detailed representation of a general 
purpose computer system 100. System 100, or similar systems, can be programmed to 
implement network components such as DAP 16, RDG 20, Router 22 or Parking Manager 24; 
and can be programmed to provide control functions for IVR 26. Other architectures can also 
implement such network components, or provide such control functions, and any form of data 
processing system that can be programmed to carry out the functions described above is within 
the contemplation of the present invention. In the embodiments shown, data processing system 
100 includes bus 102 or other communication mechanism for communicating information, and 
processor 104 coupled with bus 102 for processing information. Data processing system 100 
also includes main memory 106, such as a random access memory (RAM) or other dynamic 
storage device, coupled to bus 102 for storing information and instructions to be executed by 
processor 104. Main memory 106 also may be used for storing temporary variables or other 
intermediate information during execution of instructions to be executed by processor 104. Data 
processing system 100 further includes a read only memory (ROM) 108 or other static storage 
device coupled to bus 102 for storing static information and instructions for processor 104. A 
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storage device 110, such as a magnetic disk or optical disk, is provided and coupled to bus 102 
for storing information and instructions. 

[39] Data processing system 100 may be coupled via bus 102 to a display 112, such as a 
cathode ray tube (CRT), for displaying information to a computer user. An input device 114, 
including alphanumeric and other keys, is coupled to bus 102 for communicating information 
and command selections to processor 104. Another type of user input device is cursor control 
116, such as a mouse, a trackball, or cursor direction keys for communicating direction 
information and command selections to processor 104 and for controlling cursor movement on 
display 112. This input device typically has two degrees of freedom in two axes, a first axis 
(e.g., x) and a second axis (e.g., y), that allows the device to specify positions in a plane. 
[40] The invention is related to the use of data processing system 100, or similar systems, for 
implementing network components such as PM 24 and to provide control functions for IVR 26. 
According to one embodiment of the invention, these functions are provided by data processing 
system 100 in response to processor 104 executing one or more sequences of one or more 
instructions contained in main memory 106. Such instructions may be read into main memory 
106 from another computer-readable medium, such as storage device 110. Execution of the 
sequences of instructions contained in main memory 106 causes processor 104 to perform the 
process steps described herein. One or more processors in a multi-processing arrangement may 
also be employed to execute the sequences of instructions contained in main memory 106. Li 
alternative embodiments, hard-wired circuitry may be used in place of or in combination with 
software instructions to implement the invention. Thus, embodiments of the invention are not 
limited to any specific combination of hardware circuitry and software. 

[41] The term "computer-readable medium" as used herein refers to any medium that 
participates in providing instructions to processor 104 for execution. Such a medium may take 
many forms, including but not limited to, non-volatile media, volatile media, and transmission 
media. Non-volatile media include, for example, optical or magnetic disks, such as storage 
device 110. Volatile media include dynamic memory, such as main memory 106. Transmission 
media include coaxial cables, copper wire and fiber optics, including the wires that comprise bus 
102. Transmission media can also take the form of acoustic or light waves, such as those 
generated during radio frequency (RF) and infrared (1R) data communications. Common forms 

9 



Attorney Docket No. 09710-1078 Patent 
Client Docket No. COS-01-008 

of computer-readable media include, for example, a floppy disk, a flexible disk, hard disk, 
magnetic tape, any other magnetic medium, a CD-ROM, DVD, any other optical medium, punch 
cards, paper tape, any other physical medium with patterns of holes, a RAM, a PROM, and 
EPROM, a FLASH-EPROM, any other memory chip or cartridge, a carrier wave as described 
hereinafter, or any other medium from which a computer can read. 

[42] Various forms of computer readable media may be involved in carrying one or more 
sequences of one or more instructions to processor 104 for execution. For example, the 
instructions may initially be borne on a magnetic disk of a remote computer. The remote 
computer can load the instructions into its dynamic memory and send the instructions over a 
telephone line using a modem. A modem local to data processing system 100 can receive the 
data on the telephone line and use an infrared transmitter to convert the data to an infrared signal. 
An infrared detector coupled to bus 102 can receive the data carried in the infrared signal and 
place the data on bus 102. Bus 102 carries the data to main memory 106, from which processor 
104 retrieves and executes the instructions. The instructions received by main memory 106 may 
optionally be stored on storage device 1 10 either before or after execution by processor 104. 
[431 Data processing system 100 also includes a communication interface 118 coupled to bus 
102. Communication interface 118 provides a two-way data communication coupling to a 
network link 120 that is connected to a local network 122. For example, communication 
interface 118 may be an integrated services digital network (ISDN) card or a modem to provide a 
data communication connection to a corresponding type of telephone line. As another example, 
communication interface 118 may be a local area network (LAN) card to provide a data 
communication connection to a compatible LAN. Wireless links may also be implemented. In 
any such implementation, communication interface 118 sends and receives electrical, 
electromagnetic or optical signals that carry digital data streams representing various types of 
information. 

[44] Network link 120 typically provides data communication through one or more networks 
to other data devices to provide new or updated program code. In other embodiments of the 
present invention other means for provision of communication services, such as through the 
worldwide packet data communication network, now commonly referred to as the "Internet" can 
be used. Local network 122 and the Internet both use electrical, electromagnetic or optical 
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signals that carry digital data streams. The signals through the various networks and the signals 
on network link 120 and through communication interface 118, which carry the digital data to 
and from data processing system 100, are exemplary forms of carrier waves transporting the 
information. 

[45] Data processing system 100 can send messages and receive data, including program code, 
through the network(s), network link 120, and communication interface 118. Data processing 
system 100 can send messages and receive data, including program code, from host 124 through 
local network 122, network link 120, and communication interface 118, or in any other 
convenient manner, such as over the Internet or wireless communication. The received code 
may be executed by processor 104 s it is received, and/or stored in storage device 110 or other 
non- volatile storage for later execution. In this manner, data processing system 100 may obtain 
application code in the form of a carrier wave. 

[46] While in the embodiments shown the functions described above have all been carried out 
by processor 120 in other embodiments one or more functions can be carried out by separate 
systems communicating through local network 122 or in any other convenient, manner. 
[47] Programming of system 100, or of other systems within the contemplation of the present 
invention, is well within the ability of those skilled in the art, and need not be described further 
here for an understanding of the present invention. 

[48] While this invention has been described in connection with what is presently considered 
to be the most practical and preferred embodiment, it is to be understood that the invention is not 
limited to the disclosed embodiment, but on the contrary, is intended to cover various 
modifications and equivalent arrangements included within the spirit and scope of the appended 
claims. 
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